Please cite this article as: Malysheva, V., Spirin, V., Taxonomy and phylogeny of the Auriculariales (Agaricomycetes, Basidiomycota) with stereoid basidiocarps, Fungal Biology (2017), doi: 10.1016/ j.funbio.2017.05.001. This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain. The Auriculariales are an order of the Agaricomycetes (Basidiomycota) which has been introduced 
Introduction

35
The Auriculariales are an order of the Agaricomycetes (Basidiomycota) which has been introduced 36 as a result of morphological, cytological and phylogenetic studies (Bandoni 1984 Etymology. 'amphi-' (Greek, prefix) -both ways, and Stereum, a genus of basidiomycetes; the 218 name implies a high macroscopic similarity to other stereoid fungi.
220
Basidiocarps annual or perennial, cupulate-orbicular, hard leathery. Hymenophore smooth, pale 221 coloured. Hyphal structure dimitic; skeletal hyphae coloured (pale to dark brown), non-branching 222 and located in the uppermost part of context or richly dichotomously branching and then 223 dominating in the whole basidiocarps; generative hyphae clamped. Cystidia rare, thin-walled.
224
Basidia ellipsoid-ovoid, longitudinally septate, four-celled, embedded; no enucleate stalk.
225
Basidiospores hyaline, cylindrical to thick cylindrical, slightly curved, with accidental oily 226 inclusions. On dry, still attached or fallen branches of deciduous trees.
228
Type. Eichleriella schrenkii Burt.
230
The genus embraces two species with sturdy, dimitic basidiocarps. Richly branched skeletal hyphae 231 are dominating in all parts of the A. leveilleanum basidiocarps. In A. schrenkii vegetative hyphae 232 occur exclusively in the uppermost parts of the context, and they look like normal skeletal hyphae.
233
Pronounced dimitic structure and smooth hymenium surface differ Amphistereum from Eichleriella
234
(the sole dimitic representative of the latter genus, E. tenuicula, has spiny hymenophore) while 235 ellipsoid-ovoid basidia make it distinuishable from Heteroradulum. 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
251
Hyphal structure dimitic; hyphae with clamp connections. Skeletal hyphae dominating, pale brown, 252 thick-walled, dichotomously branching, subparallel to interwoven in subicular part, densely 253 interwoven in trama, central axes 3-6 µm in diam., terminal branches 1.5-2.5 µm in diam., CB (+).
254
Generative hyphae scarce, hyaline, thin-or slightly thick-walled, 3-4 µm in diam. Cystidia rare, 255 ventricose, apically blunt, 13-15 × 6.5-7.5 µm. Basidia ellipsoid-ovoid, four-celled, 13.3-17.8 × 256 8.7-10.6 µm (n = 10/1). Basidiospores cylindrical, slightly curved, 12-16 × 5-6 µm (fide Burt 257 1915: 745).
259
Notes. Amphistereum leveilleanum is a distinct species due to tough, stereoid, bright-coloured 260 basidiocarps composed mostly by richly branched skeletal hyphae. Unfortunately, specimens 261 studied by us are almost sterile: a few basidiospores seen are within the variation range given by 262 Burt (1915) and Wells (1961) . The species was reported from North and South America, from dead 263 branches of deciduous trees (Burt 1915 , Lowy 1971 , Wells 1961 hirsute. Hymenophore soft ceraceous, smooth, white to pale grey.
280
Hyphal structure dimitic; hyphae with clamp connections. Hyphae of abhymenial surface pale 281 brown, thick walled, occasionally clamped, loosely arranged, subparallel, 4-6 µm in diam., CB (+), 282 with accidental crystals. Skeletal hyphae pale to dark brown, very thick-walled, arranged in parallel 283 bundles, often densely glued together, present in the uppermost part of context and producing more 284 or less solid layer (visible under ×50 magnification as a dark brown line), 2-4 µm in diam., CB (+).
285
Generative hyphae hyaline, with distinct walls, dominating in upper trama, interwoven and partly vertically arranged, 2-4 µm in diam., occasionally inflated up to 6 µm. Cystidia rather rare, 289 narrowly clavate, some slightly tapering to the apex or indistinctly constricted, 31-49 × 5-7 µm.
290
Hyphidia abundant, covering hymenial surface, richly branched, 2-3 µm in diam. at the apex.
291
Basidia ellipsoid-ovoid, four-celled, (15.2-) 17.8-31.2 (-35.3) × (9.8-) 10.0-13.5 (-14.0) µm (n = 292 20/1). Basidiospores broadly cylindrical, slightly curved, (11.0-) 11.8-14.3 (-15.0) × (5.9-) 6.0-7.1 293 (-7.2) µm (n = 30/1), L = 13.12, W = 6.51, Q = 2.02.
295
Notes. Amphistereum schrenkii produces small-sized, cup-like basidiocarps with a pale-coloured hymenial surface. Its distribution is limited to arid regions of the US South-West (Arizona, New
297
Mexico, Texas), where it occurs mostly on dead branches of mesquite (Prosopis spp.) (Burt 1915, reported from the Caribbean (Burt 1915 ) and the US South-East (Wells 1961 Etymology. 'desertorum' (Lat., adj.) -inhabiting arid areas.
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
463
Basidiocarps short-living perennial, resupinate, first orbicular, later fusing together, leathery, up to 
477
Notes. Eichleriella desertorum is morphologically most similar to the North American E. Basidiocarps annual, resupinate, orbicular, leathery, covering several cm and up to 0.15 mm thick. 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
499
Hyphal structure monomitic; hyphae with clamp connections. Subicular hyphae brownish, with 500 slightly or distinctly thickened walls, in subparallel bundles, densely arranged, 2.5-4 µm in diam., 501 CB (+). Tramal hyphae hyaline, thin-walled, densely interwoven, (2.0-) 2.1-3.2 (-3.4) µm in diam.
502
(n = 20/1), CB (+), in spines brownish, with distinctly thickened walls, more or less vertically and 503 tightly arranged, 2.5-4 µm in diam.; subhymenial hyphae similar to tramal ones, thin-walled. Notes. Bodman (1952) Hyphal structure monomitic; hyphae with clamp connections. Subicular hyphae almost hyaline to 586 pale brown, slightly thick-walled, subparallel, partly glued together, 2-4 µm in diam., CB (+).
587
Tramal / subhymenial hyphae hyaline, thin-walled or with distinct walls, interwoven, partly glued 
595
Notes. Eichleriella macrospora is a characteristic species due to orbicular, greyish basidiocarps 596 with sharply delimited, partly detaching margins. The species is distributed in temperate forests of 597 the US North-East and found on dead, still attached or recently fallen branches of deciduous trees. Hyphal structure monomitic; hyphae with clamp connections. Subicular hyphae brownish, with 620 slightly or distinctly thickened walls, in subparallel bundles, densely arranged, 3-4.5 µm in diam., 621 CB (+). Tramal hyphae hyaline, thin-or slightly thick-walled, densely interwoven, (2.5-) 2.7-3.8 (- 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
676
MB 818027
678
Spiny hymenium and two-celled basidia of E. tenuicula are reminiscent of E. flavida and E. shearii.
679
However, basidiocarps of E. tenuicula are composed mostly by brownish, thick-walled skeletal 680 hyphae; at the present moment, it is the only dimitic species known in the genus Eichleriella.
681
Modern description of this species is given by Roberts (2008) Basidiocarps annual or perennial, orbicular, often fusing together, in one species effused-reflexed, 
701
Type. Radulum kmetii Bres.
703
The genus name Heteroradulum was introduced by Lloyd (1917) Etymology. 'adnatus' (Lat., adj.) -adnate, firmly attached to the substrate. 
732
Hyphal structure monomitic; hyphae with clamp connections. Subicular hyphae hyaline, with 733 thickened walls, interwoven, 3.5-5.5 µm in diam., CB (+), partly glued together, not encrusted.
734
Tramal hyphae hyaline, slightly to distinctly thick-walled, interwoven, densely arranged, (2.0-) 
745
Notes. Heteroradulum adnatum is most similar to H. spinulosum but it differs from the latter one in 746 having fertile spines, monomitic basidiocarps, and smaller basidia and basidiospores.
748
made the first attempt to split them apart and stated that the type collection of Radulum spinulosum 797 belongs to a species with spiny hymenium and gloeocystidia. Therefore, it could not be conspecific M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT
with Radulum deglubens; the latter species was combined to Eichleriella and R. spinulosum kept in
799
Heterochaete. Wells & Raitviir (1980) accepted this solution and placed Radulum kmetii to the 800 synonyms of E. deglubens. However, our results show that this synonymy is wrong because R.
801
kmetii represents a good species, and both of these species, as well as R. spinulosum, belong to 802 Heteroradulum. Morphological differences of H. deglubens and H. kmetii are listed below.
804
Heteroradulum deglubens is the European species, with a wide distribution stretching from the Basidiocarps perennial, first completely resupinate, later with well-developed caps, leathery, up to 5 838 cm in widest dimension and up to 2 mm thick, often fusing together; pilei projecting up to 1 cm.
839
Pileal margin rather sharp, sometimes involute, margin of resupinate parts adnate, later partly irregularly inflated up to 6 µm, as a rule encrusted by solid grainy crystals; generative hyphae rather 851 rare, hyaline, thin-to distinctly thick-walled, 2.5-4 µm in diam., but some inflated up to 5-6 µm. Etymology. 'semis' (Lat., noun) -a small bronze coin in the Roman Republic; refers to small 928 orbicular basidiocarps of the species.
930
Basidiocarps annual, orbicular, leathery, about 2 cm in widest dimension and up to 0.4 mm thick.
931
Margin first adnate and white, compact, later slightly elevated and partly detaching, more or less 
